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Abstract

A graphical depiction of the entire emergency response process via a synchronization matrix
is an effective management too for optimizing the design, exercise, and real-life implementation of
emergency plans. This system-based approach to emergency planning depicts how a community
organizesits response tasks across space and time. It gives responders the opportunity to make real-
time adjustments to maximizng the often limited resourcesin protecting area residents. An effective
response to any natural or technological hazard must involve the entire community and must not
be limited by individual jurisdictions and organizations acting on their own without coordination,
integration, and synchronization.

An emergency response to an accidental release of chemical warfare agents from one of this
nation=s eight chemical weapons stockpile sites, like any other disaster response, is complex. It
requires the rapid coordination, integration, and synchronization of multiple levels of governmental
and nongovernmental organizations from numerous jurisdictions, each with varying response
capabilities, into a unified community response. The community response actions occur in an area
extending from an on-site storage location to points 25 or more miles away. Actions are directed
and controlled by responding local governments and agencies situated within the response area, as
well as by state and federal operations centers quite removed from the area of impact. Timeis
critical and the protective action decision-making process is greatly compressed. To ensure an
effective response with minimal confusion, given the potential catastrophic nature of such releases,

the response community must carefully synchronize response operations.
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Introduction

In 1986, Congress directed the U.S. Army to destroy the nation=s stockpile of 30,000 tons of
lethd unitary chemicd warfare agents and munitions stored at eight locations as part of a chemica stockpile
disposal program (CSDP) (Public Law 99-145). In 1988, the U. S. Department of the Army (DA), with
assigance from the Federd Emergency Management Agency (FEMA), established the Chemicd Stockpile
Emergency Preparedness Program (CSEPP) to provide a consistent framework for emergency planning
and management and to enhance exigting response capabilities at each storage location and in the adjacent
communities (DA 1988). Congstent with an emergency response to other technical hazards, emergency
planning by a CSEPP community involves a variety of governmenta and nongovernmenta entities from
many jurisdictions, both near and digtant. For example, the community response a one sorage steinvolves
an Indian nation, two gtates, four counties, and severd cities and towns; another community=s response
conssts of one gtate, ten counties, and numerous cities and towns, not including the federal and nationa
nongovernmenta respondersto dl Stes. Although each jurisdiction developsits own emergency operations
plan and procedures, dl jurisdictions must be tremendoudy interdependent during aresponse. Typicaly,
one jurisdiction=s population warning processes and protective actions affect a neighbor=s response
decisons. Often, ajurisdiction relieson its neighbors to take actions to support its response and shelter
itscitizens.

Theoretical Background
Emergency planning by state and loca government emergency management agencies typicaly

results in multi-chapter and multi-volume emergency operations plans, standard operating procedures and
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checkligts that are updated infrequently. FEMA recommends that such plans contain eight annexes for
Acore@response functions and up to an additiona eight annexes for specific hazards (FEMA 1996).
Generdly, the plans, procedures, and checklists take into account the potentia needs of the genera public,
specid fadilities (such as schools, correctiond facilities, nurang homes, and hospitas), individuas with
gpecid needs (a person with physicd disabilities or a public-transportation-dependent senior, for example),
and responders. They also consider the resources and capabilities over which the agencies have direction
and control.  These regponse plans can become quite complex as communities wrestle with differing
gpproaches and procedures for protecting the public from the effects of each identified potential hazard,
accident, or disagter. While emergency management agencies develop response plans and procedures for
the array of hazards within their jurisdictions on the basis of their own specific needs and considerations,
ther plan development sedom includes interjurisdictiona coordination (Tierney 1980; Quaranteli
1988,1995). Should a fast-paced, terrifying disaster occur, such as can be expected in the unlikely event
of an accident & a chemicd wegpons storage facility, well-developed predisaster planning and the
coordination of responder actions at dl levelsand within and among affected jurisdictions are imperative.
However, as Quarantdli (1988) points out, these plans often fail to incorporate a unified community
perspective for the response process.
Common factors that affect a jurisdiction=s disaster response include the enormity of the
consequence, the involvement of multiple levels of governmental and nongovernmenta organizations from
numerous jurisdictions, and the rapid and close coordination necessary to respond effectively. Dynes and

Warheit (1969) identified Amore than sixty discrete units of government ranging from volunteer fire



Use of an ERSM in Emergency Planning 6

departments to the Executive Office of the Presdent@as having responded to a tornado in Topeka,
Kansas. Drabek, et d (1981) and his colleagues indicate that a response to even a Aminor dissster@
requires the involvement and interaction of 10 to 80 governmenta and nongovernmenta organizetions.
Likewise, Quarantdli (1988) reports the surprise of loca emergency personnd Aet the number and diversty
of responders from both within and outside the community which converge on the disagter Ste. @

Researchers aso agree that a successful response involves coordination and communication both
in predisagter planning and during the response. Quarantelli (1987) states that Aemergency management
can be considered successful if there has been ... the development of interorganizationa coordination @
Linddl and Perry (1995) smilarly stress that AThe success of disagter response operationsis subgtantialy
affected by the achievement of effective interorganizationa coordination among responding groups and
organizations@ After examining recent disaster experiences, Sylves and Wauigh (1996) recognize that same
central theme C a Aneed for dl levels of government to develop a cooperative plan for and response to
emergencies.@ Following a proliferation of mgor incidents and crises in the United Kingdom, the
government enacted civil protection measures to create an integrated emergency management policy in
which the main role of loca authoritiesis identified as developing Aan integrated approach to emergency
management @(Coles 1998).

Response to a disagter without such coordination, integration, and synchronization will mogt likdly
gress and overextend the limited and dispersed cgpabilities and resources of individua emergency response
organizations. And, according to Toulmin, Givans, and Sted (1989), unless the inherent governmenta

distances caused by differing procedures and gpproaches among organizations in different functiona areas
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at various levds of government are addressed in advance of a response, a communicetions disaster will
occur aswdl. In describing ahypothetica sarin disagter, Caro (1999) laments the fact that the disaster plan
of each governmenta department was never coordinated and integrated with others nor tested as such.

Detalled coordination within and among responding organizations increases the length and
complexity of response plans, which poses a significant response problem. For example, the CSEPP
Annex and associated operating procedures found in one county=s emergency operations plan (EOP)
exceeds 230 pages as it identifies numerous interactions between both its internal responders and other
responding jurisdictions (Madison County 1997). The underlying EOP for Madison County is even longer.

This complexity istypica of plans and hazard-specific annexes found across the country in jurisdictions
participating in the CSEPP or in FEMA=s Radiologicad Emergency Preparedness (REP) program. These
large and detailed plans tend to be ignored by those charged with implementing them (Dynes, Quarantelli,
and Kreps 1981; Tierney 1980). Quarantelli (1985) goes so far as to suggest Athat some of the best
preparedness planning exigts in organizations and communities which do not have much in the way of
written plans.@[bold added]

Humean factors sudies tell us that as complexity and volume increase demand on the human brain,
the entire problem C in this case, the planned response to a disaster C can no longer be adequately
managed in active memory. A person=s cognitive, motor, and perceptua resources Aaretypicaly limited
in the sense that each can normaly be used for only onetask at atime@(Freed 1998). Therefore, asthe
complexity of emergency response planning increases because of an expanding leve of interjurisdictiond

and interorganizationd activity, it becomes more difficult for a person to understand the community=s
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complete plan and manage the overdl response. Tierney (1980) tdls usthat Alf a disaster plan isto work
when needed, both its content and its intent must be conveyed to those who will be involved in the
response....@ She further indicates that Amembers of responding organizations must know not only what
to do, but aso what role their organization is seen as playing in the larger response.@ While most
governmenta and nongovernmenta organization emergency response directors have an overdl sense of
their response plan and procedures, the actuad implementation details can be overwheming. And, sSince
many reponders and staff members are volunteers who are infrequently involved in planning, the response
can become pardyzed as they try to develop or refresh their understanding of the emergency plan,
procedures, or checkligts by reading them while engaged in implementing the response.

Exigting research seems to indicate that, even with amoderately complex plan, a concise method
of portraying its details is required to reduce the recall process and to support the mental analysis needed
to implement the interactions and resolve inconsgtent interrelationships. Quarantdli (1995) cdls for a
systemns gpproach to planning that incorporates a community perspective. A problem-solving model for
emergency planning is recommended by Dynes (1994). In industry, project managers use graphic
summaries, such as program evauation review technique (PERT) diagrams and Gantt charts, to resolve this
problem for long-term, complex projects. However, these tools have not been successfully used in the
dynamic environment of response management because of ther ingbility to eadly integrate dissmilar plans.

Dynes (1994) fedsthat military planning models C specificaly, the command and control modd C are bad

andogies for disagter planning. However, Quarantdli (1989) suggests that the military=s didtinction
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between strategy and tactics might be followed and that planners use an overdl drategic gpproach to plan
for and solve the generd problems associated with coordinating disaster response.

Emergency planners are faced with adilemma How do they develop aplan that is Ajust right@in
the amount of detall (i.e., not so large that it discourages reading and use), takes a systems gpproach,
coordinates the responding agencies, and integrates the response into a community effort? We fed that an
adgptation of aU.S. Army planning mode (the Military Decison Making Process) and one of itstools (the
synchronization matrix) provides the methodology to integrate and concisdy depict complex disagter plans.

Adapting the Military Decision M aking Process

In the late 1980s, the U.S. Army was faced with a problem of operationd complexity Smilar to thet
of emergency planners as it implemented its Air-Land Baéttle strategic concept. This Strategic concept
required the integration, coordination, and synchronization of military unit actions over alarge geographic
area. To be able to integrate and synchronize combat operations, the Army examined the battlefield and
took two steps toward improving its planning process. (1) broke combat operations into functiona
operating systems cdlled Battlefield Operating Systems (BOS) and (2) organized the baitlefield and support
aress to reflect the space in which they were occurring, by identifying deep, close, and rear components
(DA 1991). Linking these operationd eements with time and expected enemy actions st the framework
for the Army=s solution to the complexity problem, the cregtion of a synchronization meatrix. The
development of a synchronization matrix is now part of the Army=s decision-making process performed

prior to writing an operations plan (DA 1997).
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In an effort to provide a solution for emergency planners and responders in integrating,
coordinaing, and synchronizing their emergency plans and procedures, the authors congtructed a response
management tool based on the Army=s proven synchronization matrix and decision-making process.
Similar in purpose to the Army=s synchronization matrix, the emergency response synchronization matrix
(ERSM) is used to organize the increasingly complex interjurisdictiona response necessary to meet CSEPP
response requirements.  In adapting the Army=s concept, the authors first had to identify a set of functiond
operating systems used in emergency response and determine and alocate the spatid configuration of a
response. They then assessed whether an ERSM could accurately and easily depict the complex flow and
multiple, interdependent actions within and among jurisdictions and various levels of governmentad and
nongovernmenta organizations during a response.  Findly, the Army=s synchronization matrices were
designed so they could be prepared for each phase of an operation just prior to it occurring, usualy using
Apencil and paper.@ To complete the adaptation, the authors devel oped software that dlows emergency
managers to develop, store, and later revise an ERSM as part of their continuous planning process.
Developing Response Operating Systems

In order to take the systems approach to planning recommended by Quarantdlli, those systemsfirgt
have to beidentified. Severd sources offer indghtsinto possble functiond operating systems for emergency
response. Lindell and Perry (1995) identify four generic emergency response functions and associated
Aspecific actions@that apply to abroad range of emergencies. FEMA,, inits State and Local Guide .G
101 characterizes emergency response with eight Acritical emergency functions that the jurisdiction will

perform in response to an emergency @FEMA1996). The national Response Team (NRT) identified 14
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regponse functionsin NRT-1: Hazardous Materials Emergency Planning Guide (NRT 1987). Each of
these sources presents a task-oriented gpproach to response planning. Table 1 gives acomparison of the
emergency response functions of these three sources.
INSERT TABLE 1 APPROXIMATELY HERE
Building on more than two decades of experience evauating both response plans and operations
during annua REP and CSEPP exercises a facilities across the United States, the authors refined these
functiond patternsinto six response operating systems (ROS) (see Table 2). For the ERSM, each ROS
coversabroad, critica, mgor function performed by governmenta and nongovernmenta organizationsto
respond successfully to adisaster and to protect the public. Similar to Lindell and Perry=s(1992) view,
each ROS is subdivided into a set of supporting Atask groups@or Afunctions.@ The authors did not
identify Acommunications@as a separate operating system or function, because it is an activity thet is
integra to each response function and therefore occurs across the entire response.
INSERT TABLE 2 APPROXIMATELY HERE
Organizing Disaster Response Space
Disagter response space is that area in which emergency managers conduct response operations.
Response space can be separated into three digtinct locations: near, adjacent, and far. The affected space
can expand or contract over time on the basis of the nature and threet of the hazard, number and variety
of responding agencies, and mitigation rendered. Figure 1 depicts the organization of the disaster response
gpace for an incident a a chemical warfare agent stockpile.

INSERT FIGURE 1 APPROXIMATELY HERE
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The near component of the response arealis delinested as the actua accident/emergency/ incident
ste. Examples of near component areas are the proximate scene where a chemica agent incident occurred
or the bt or swath damaged by atornado. In the near area, responder involvement isimmediate; that is,
it gartsin less than 15 minutes after the incident. For a chemica weapons stockpile Ste, government or
government-contracted first reponders and incident commanders have tota responsibility for the response
in this near component.

The adjacent component indudes the areaimmediately surrounding the disaster scene that has been
directly affected. In a hazardous materias incident, the adjacent component consists of downwind areas
containing a population, facilities, or infrastructure to be protected from the effects of ardease. For a
naturd disagter, the adjacent component isthat portion of a host jurisdiction or an undamaged contiguous
jurisdiction where resources can be rapidly mobilized to support response in the near component. Another
example of an adjacent component is the set of emergency planning zones associated with the CSEPP or
REP. While responsein the near component may be the responsbility of a private concern (eg., achemica
manufacturing plant=s internd HAZMAT team) or public unit (e.g., fire department or HAZMAT team),
response in the adjacent component is typically the respongbility of municipa or county governments. In
generd, responders are deployed in the adjacent component anywhere from 30 minutes to two hours after
the incident.

The far component includes areas Situated outside the spatia boundaries of the near or adjacent
components, they are not aways contiguous to the other two components. These locations are where

governmenta and nongovernmenta organizations direct or coordinate their responses or sage their support
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activities. These locations Acontan@ state agency and department, federd government, and
nongovernmental organization response eements.  For example, federal agencies providing response
assisance may coordinate operations from regiona response centers or may stage equipment and personnel
at locations hundreds of miles from the incident ste. Typicdly, the direct involvement of those located in
the far component is greetly delayed, usudly taking more than two hours to deploy. These organizations
require time to activate and mobilize before they can be integrated into the response.

Though they may be conducted or controlled by avariety of organizations, the response activities
that occur in each of these three spatial components are not separate or detached. The actions of
responders in the near component must be closdy coordinated, integrated, and synchronized with those
occurring smultaneoudy in the adjacent and far components. Likewise, the actionsin the far component
must occur a the appropriate time o that suitable and sufficient resources can be injected into the response
activity at the correct time and place to optimize public protection efforts and the mitigation or andioration
of the effects of the accident.

The Emergency Response Synchronization Matrix

The ERSM is a systems-based graphica portraya of aresponse. It depictsthe ajurisdictiond or
organizationa response by using the ROS, spatia representation, and arraying response activities, decison
points, and hazard actionsin reaion to time. The design of the matrix incorporates the ROS and associated
functions listed on the |eft Side (vertica axis); the disaster time line, decision points, and tasks associated
with the ROS are portrayed on the top (horizonta axis). Figure 2 depicts the layout that the authors have

developed for the ERSM.
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INSERT FIGURE 2 APPROXIMATELY HERE

An ERSM for a specific Steis congructed using a series of five geps. Thefird sep isto establish
a prescribed time line or a set of predetermined phases of aresponse. Time entries are based on set
intervals (hourg/minutes, days/hours, etc.) before or after adisaster occurs. Phases are defined as broad
process intervals, such as the phases of emergency response (i.e., preparedness, response, recovery,
mitigation). Time line intervas are determined by the nature and potentia threet of the hazard. For
example, the interva for achemica warfare agent accident may be minutes and hours, while the intervd for
a hurricane during the preparedness phase (tracking the hurricane) may be hours and days. The second
gep is to record points a which sgnificant disaster events would occur, such as a chemica plume tip
reaching a discrete receptor. These data provide the assumptions about the hazard upon which response
actions are based.  The third step involves entering decison points, thet is, points a which emergency
managers must make decisons, typicaly about acritica event, in order to have the best chance of achieving
the desired response and end state. Decision points do not dictate whet the decisions are, only the points
in the response a which they should be made. The fourth step isto indicate critica events. They can be
one activity that would directly influence the response by triggering a sequence of follow-on, diverse, sngle
response and actions; a set of complicated actions (such as making dl traffic on an interstate highway flow
in one direction); or a set of essentid tasks (such as the process of opening shelters after an evacuation is
ordered). Thefifth step isto enter dl of the supporting or follow-on response tasks and activities. Both
critica events and supporting tasks and activities are entered into the ERSM in relationship to the ROS,

disaster time line, and decision points. Figure 3 is an example of a response action flow.
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INSERT FIGURE 3 APPROXIMATELY HERE
Systems-Based Emer gency Planning and Exer cises and the ERSM

The systems-based emergency planning and exercise concept conssts of a continuous cycle of
processes and outcomes that lead to ever-evolving response plans (see Figure 4). The four-step cycle
garts with the development of the concept of operations. The visualized concept of operationsleadsto the
writing and execution of plans, procedures, and checklists. The exercise and execution of these plans,
procedures, and checkligts offers the opportunity for assessment and vaidation. An assessment of current
status and the anticipation of future responses can affect the concept of operations and thus lead to a
reformulation of the concept of operations. This emergency planning cycle can be repeated continuoudy
or can beinitiated at of the process depicted in Figure 4.

INSERT FIGURE 4 APPROXIMATELY HERE
Formulating a concept of operations.

A concept of operations is formulated on the basis of federd, state, and loca governmenta and
organizationd policies, sandards, guidance, equipment, personnel, leedership, and training, as wel as
hazard andyses and capability assessments. The highest planning level involved in the response (e.g., the
date emergency management agency for amulticounty response; the county emergency management agency
for its departments and agencies involved in aresponse) develops the concept of operations on the basis
of avisudized response to hazards. Planning assumptions, derived from the aforementioned internd and
externd factors provide the basis for preparing and an ERSM. The ERSM portrays the entire response

scheme in a generd manner for a particular hazard. For example, lead planners from affected dtates,
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counties, and alarge hazardous materias sorage site would collectively prepare a concept of operations
matrix depicting the generd response tasks to be carried out by the storage site (near component), the
counties (adjacent component), and the states= agencies and departments (far component) in the event of
a catastrophic accident at the specified storage site. Organizations can be included in the near, adjacent,
and far component depending upon their affiliation and operationa base.

The outcome of a concept of operations development processis avisudization of the response that
can be used for detailed planning and for conducting the response operation. The concept of operations
should indicate to planners the desired level of protection for the public, desired end state of the response
(e.g., evacuation of dl aress affected by a chemica plume), the organization of the response area (near,
adjacent, and far components as gppropriate), and the general sequence of actions. The latter two items
are found in the concept of operation ERSM. Continued reformulation of aconcept of operationsis based
on changes in policy, standards, guidance, equipment, personnd, leadership, and training, as well as
updated hazard analyses and capability assessments. Assessments of a response organization=s current
datus derived from exercise or actud response activity, coupled with anticipation of future responses, would
also cause an concept of operations to be reformul ated.

Writing plans, procedures, and checklists.

A genera concept of operations ERSM is provided to dl of the jurisdictions collectively involved

in the disaster response. Each jurisdiction (or department or agency) then prepares a detailed jurisdictiond
ERSM for the portion(s) of the genera response that it is responsible for executing. Through a process

of Awar-gaming@and resource loading , details are added to the tasks found in the concept of operations
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matrix. Decison points are added or adjusted, agencies and departments are assigned task responsibility,
and amore redidtic picture of how the response unfoldsis presented. This more detailed matrix becomes
the jurisdiction=s ERSM from which initid draft plans. Procedures, and checklists are written. Before the
documentation is Amede find,@d| jurisdictional matrices need to be Arolled-up@and anadyzed for gaps
in the response, missed relationships and respongibilities., inadequate coordination, and response timing that
isout of synchronization. The jurisdictions meet and review the roll-up matrix, matching, and modifying
timing and jurisdictiond interactions. Jurisdictiona matrices and if appropriate, the concept of operations
matrix, are adjusted to reflect the results of the community matrix review. Draft jurisdictiona response
plans, procedures, and checkligts are revised on the basis of these adjustments and final versions are
prepared. The outcomeisaset of coordinated, integrated, and synchronized emergency plans, procedures,
and checkligs for each jurisdiction.

During concept pilots conducted in 1998 and 1999 in the state of Utah, the authors were able to
show that this planning process can be reversed and that an ERSM can be developed from exigting
response planning informetion.  In this Situation, the jurisdictiona matrices are condructed by using data
derived from emergency plans, mutua aid agreements, sandard operating procedures, implementing
procedures, checkligts, and interviews. Once congructed, the jurisdictiona matrices are rolled up to match
timing and jurisdictiond interactions. Lead planners then meet and look for ggps and discrepancies among
the individua and collective planned responses of each jurisdiction in the rolled-up matrix. Once the

jurisdictiona matrices have been reviewed and modified, detailed tasks are consolidated, and the generd
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concept of operations matrix is prepared. Individua emergency operations plans are subsequently revised,
as needed, resulting in improved emergency plans.

Evaluating plans, procedures and checklists.

Evauation of emergency operations plans, procedures, and checklists is an essentid aspect of the
planning and preparedness process. This task is normaly performed by observing and analyzing the
execution of response processes during training drills, table-top, partia, or full-scale exercises; and actua
response operations. The graphic depiction of the entire response process provided by an ERSM offers
many advantages to an exercise or eva uation team.

Exercise Design. Exercise designers can use an ERSM as atool to fashion arobust smulated
event environment that alows for redigtic participant response, with scenario progression based on
participant actions and decisons. The exercise scenario is superimposed on the ERSM, and the disaster
event time line assumed for planning purposes can be adjusted to that of the exercise scenario. By using
the synchronization matrix and negotiated extent-of-play agreements as a guide, expected player responses
are war-gamed and gppropriate implementers ( often called exercise injects) are written to reflect war-
gaming scenarios. For example, if ajurisdiction=s operations plan directs the dispatch (the task) of five
traffic control points (TCPs) and only two are to be demonstrated (as indicated in the extent-of-play
agreement), then the arrival of law enforcement units and other designated support personnd at the three
nondemondrated TCPs would be smulated through suitably timed exercise injects given to the gopropriate
player(s). Likewise, if during the war-gaming process the activation of one or more of the planned TCPs

is ddlayed because of problems with traffic congestion caused by an evacuation, this prescripted information
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would be indicated through exercise injects to the appropriate player(s). Prescripted implementers can be
developed for a decision=s options (for example, the set of four possible protective actions) and the
resulting follow-on actions (subsequent operations based on the outcome of the decison). These
implementers are tied directly to regponse actions on a jurisdiction=s synchronization meatrix.

Exercise Control. As a control document, the ERSM provides the capability to ensure that
implementers are injected at the appropriate time on the basis of red-time player actions and not at
atificidly estimated times. Because implementers are tied directly to response actions on ajurisdictior=s
synchronization matrix during exercise design, exercise controllers have a ready guide to indicate when
implementers should be injected into play. Controllers inject implementers on the basis of when player
actions occur. As an exercise unfolds, early or delayed actions are reported from field controllers over a
separate controller communications network. These actions are aso tracked by other controllers, located
in an exercise contral cdll, who usethe ERSM as areference. The exercise lead controller then ensures that
the exercise control gaff and field controllers adjust the timing for injecting implementers to match the speed
of play inthe exercise.

Exercise Analysis. When an ERSM is used, determining exercise results is a two-step process:
(2) collection of datain the form of evauator observations and (2) andysis team examination of the data
in the context of the hazard scenario. The ERSM isthetool thet links these two actions.

Data Collection. Even skilled evaduators cannot observe every action of every individud, team,
section, or organization involved in aresponse. Evauators must focus their observations on the critical

response actions required to achieve the response goa. To do this effectively, they must identify the key
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events and then position themsdlvesin the right place at the right time to observe participant actions. By
indicating these critical tasks, the ERSM sarves as a podtioning guide for the evauaion team, thus
contributing to optima data collection. Evauators dso are able to make notes on the ERSM to ad in their
assessment of the exercise. Typica annotations would include the exercise gart time, the actud time atask
is started or completed, whether atask actudly is accomplished, and any new or different consequentia
actions.

Data Examination. By using aprocess smilar to that used when an ERSM isinitidly condructed,
andydts are able to use the ERSM to organize their assessment of the response and to formulate a picture
of what happened a their locations during the exercise. Evaduation team leaders can wak evauators
through the exercise play to ensure that dl functions, organizations, and operaing systems have been
addressed and that actions have been examined in context (What was supposed to occur? What actualy
occurred? Why was there adifference?). During this process, the evauation team identifies actions and
issues that may have been influenced by the actions, inaction, and decisions of other jurisdictions. It then
seeks input from evauation teams from other jurisdictions for additional perspectives on these
interjurisdictiond relationships. Thisinput leads, in turn, to consequence andys's and answers the following
question: ADid the actions achieve the desired end-state for the response?@

Exercise Reporting. The ERSM can be used in two waysto report exercise results. Fird, it can
be used in amanner smilar to the way it was used for results andyss: to provide an after-exercise review
to a juridiction. By employing each jurisdiction=s synchronization matrix, the exercise leader has a

graphica ad for presenting a picture of each jurisdiction=s own response. On the basis of the anaysis, the
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evaluation team leader can show exercise participants the flow of the response and what worked where,
explain the effects of early or delayed action, identify gaps in plans or procedures, and provide a
consequence andyds. Second, as an addendum to the wrritten report, the ERSM can give each jurisdiction
atool from which to develop changes to plans and procedures.
The ERSM in Emergency Response Operations

The ERSM can serve as ared-time ad for coordinating, integrating, and synchronizing the disaster
responsein redl-time. The generd concept of operation matrix enadbles dl jurisdictions to see how they fit
into the overarching response as it progresses. The jurisdictional matrix enables them to determine how
their respective departments and agencies are progressing in meeting the jurisdiction=s responghilities in
the specific disagter response being orchedtrated. If an action occurs eaxly or late or not at dl, ajurisdiction
is then able to see whether that action affects not only its portion of the response but dso the overdl
concept of operations. Appropriate adjustments to the disaster response can then be made both within
each jurisdiction and across dl jurisdictions.

Individuds from many jurisdictions and levels of government are relied on to effectivdy and
effidently respond in atimey manner. The ERSM endbles these individuas and thelr organizations to assess
quickly where they fit into the ongoing operation and to understand the progression of the response. It dso

facilitates rgpid assmilation of response Aouts ders@into a community=s response efforts.
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Conclusons

While a decade of research has stressed the importance of coordination and cooperation during

aresponse, mod jurisdictions il practice sef-rdiance and sdf-sufficiency in emergency response planning.

As the numbers of potentid disasters currently threstening communities to expand to include more
devadtating types and magnitudes of chemicd, biologicd, and technologicd terrorist actions, an even greater
reason exigts for an increased leve of cooperation among dl levels of jurisdictionsin a widening response
gpace. In this new, more complex, fearsome response environment, the multichaptered, multivolumed
emergency operations plan, myriad of procedures, and multiple checklists may not be the most gppropriate
tools for responders, because it is often too complex for responders to implement effectively.

Emergency planning musgt follow anew paradigm, and it should draw heavily on the proven Army
Air-Land Battle concept, which relies on the integration, coordination, and synchronization of military unit
actions over alarge geographic area for an extended period of time. The ERSM is an adaptation of this
concept, offering a proven successful means to aticulate and direct a community=s synchronized
emergency response across time and space. It also provides a process by which planners can develop a
clear understanding of what is going to beinvolved in a response to aparticular hazard. It dearly discerns
the desired end state (more than protecting the public) and a feasible outcome. It provides an dl-hazards
planning and exercise too that dlows any individud, jurisdiction, or organization responsible for planning
evauating, or conducting emergency response to do so in a coordinated, integrated, and synchronized
manner. It tiestogether al aspects of the emergency planning cycle and captures the many dimensions of

acomplex response for any type and magnitude of potentid disagter currently facing a community.



Use of an ERSM in Emergency Planning 23

References
Caro, DenisH. J. 1999. ATowards Integrated Crisis Support of Regional Emergency Networks.@
Health Care Management Review. 24(4): # 7-19.

Coles, Eve. 1998. AWhat Price Emergency Planning? Locd Authority Civil Protection in the UK.@
Public Money & Management 18(4): # 27-32.

DA. 1997. Field Manual 101-5: Saff Organizations and Operations. Washington DC.: U.S.
Department of the Army

CCC. 1991. Training and Doctrine Command Pamphlet 11-9: Blueprint of the Battlefield.
Washington, DC.

CCC. 1988. Memorandum of Under standing Between the Federal Emergency Management
Agency and the Department of the Army: Chemical Sockpile Disposal Program. Washington,
DC.

Drabek, Thomas, Harriet Tammings, Thomas Kilijanek, and Christopher Adams. 1981. Managing
Multiorganizational Emergency Responses. Boulder, Colorado: University of Colorado.

Dynes, Russll R. and George Warheit. 1969. AQOrganizaions in Disasters. @EMO National Digest
9 (2): (April-May). #2-13,19.

Dynes, RusHl R, E. L. Quarantdli, and Gary A. Kreps. 1981. A Perspective on Disaster Planning.

3rd ed. Report Series No. 11, Columbus, OH: Disaster Research Center, The Ohio State University.



Use of an ERSM in Emergency Planning 24

Dynes, Russll R. 1994. ACommunity Emergency Planning: False Assumptions and Inappropriate
Andogies @ International Journal of Mass Emergencies and Disasters. 12 (2): # 141-158
(August).

FEMA. 1996. Guide for All-Hazard Emergency Operations Planning, Sate and Local Guide
S.G-101. Washington, DC.: Federd Emergency Management Agency

Freed, Michael. 1998. AManaging Multiple Tasks in Complex, Dynamic Environments@ In
Proceedings of the 1998 National Conference on Artificial Intelligence. Madison, WI: NASA
Ames Research Center.

Linddl, Michadl K. and Ronad W. Perry. 1992. Behavioral Foundations of Community Emergency
Planning. Washington, DC.: Hemisphere Publishing Corporation.

Madison County. 1997. Annex GG to the County Emergency Operations Plan for Chemical
Accidents at the Blue Grass Army Depot. Richmond, K : Madison County Emergency Management
Agency

NRT. 1987. NRT-1. Hazardous Materials Emergency Planning Guide. Washington, DC: Nationa
Response Team

Quarantdli, E. L. 1995. Disaster Planning, Emergency Management, and Civil Protection: The
Historical Development and Current Characteristics of Organized Efforts to Prevent and
Respond to Disasters. Paper No. 227. Newark, DE: Disaster Research Center, University of

Delaware. Accessed November 21, 2000 at http://drc.udd.edu/227.pdf.



Use of an ERSM in Emergency Planning 25

CCC. 1989. APlanning and Management for the Prevention and Mitigation of Natural Disagters,
Especidly in a Metropolitan Context: Initid Questions and 1ssues Which Need to Be Addressed. @
Planning for Crisis Relief: Towards Comprehensive Resource Management and Planning for
Natural Disaster Prevention, Volume 3. Nagoya, Japan: United Nations Centre for Regiond
Development.

CCC. 1988. AAss=essing Disaster Preparedness Planning. @Regional Devel opment Dialogue.

9 (2): #48-69 (Spring)

CCC. 1987. Criteria Which Could Be Used in Assessing Disaster Preparedness
Planning and Managing. Paper No. 122. Newark, DE: Disaster Research Center, University of
Delaware.

CCC. 1985. Organization Behavior in Disasters and Implications for Planning. Report Series
No. 18. Newark, DE: Disaster Research Center, University of Delaware.

Sylves, Richard T. and William Waugh, J. 1996. Disaster Management in the U.S. and Canada
The Palitics, Policymaking, Administration, and Analysis of Emergency Management. Springfidd,
IL: Charles C. Thomas Publisher.

Tierney, Katherine J. 1980. A Primer for Preparedness for Acute Emergencies. Newark, DE:
Disagter Research Center, University of Delaware.

Toulmin, Llewdlyn M., Charles J. Givans, and Deborah L. Stedl. 1989. AThe Impact of
Intergovernmental Distance on Disaster Communications. @I nternational Journal of Mass

Emergencies and Disasters 7: # 116-132.



Use of an ERSM in Emergency Planning

Table 1 Comparison of Emergency Response Functions
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LindelbandPerry—————— FEMASLGIOL—————— NRF-L—

Emergency Assessment:
Threat Detection
Emergency Classification
Hazard Monitoring
Environmental Monitoring
Population Monitoring
Population Assessment
Damage Assessment

Hazard Mitigation:
Hazard Source Control
Impact Mitigation

Protective Response:
Protective Action Selection
Population Warning
Protective Action

Implementation
Access Control
Security
Victim Reception
Victim Care
Search and Rescue
Emergency Medical Care
Hazard Exposure Control

Emergency Management:
Agency Notification
Agency Mobilization
Facility Mobilization
Equipment Mobilization
Internal Direction & Control
External Control
Public Information
Admin/Log Support
Documentation

Direction and Control
Communications

Warning

Emergency Public Information
Evacuation

Mass Care

Health and Medical

Resource M anagement

Initial Notification of Response Agencies
Direction and Control
Communications (with Responders)

Warning Systems and Emergency Public
Notification

Public Information/Community Relations
Health and Medical
Response Personnel Safety
Personal Protection of Citizens:
Indoor Protection
Evacuation Procedures
Other Public Protection Strategies
Fire and Rescue
Law Enforcement
Ongoing Incident Assessment
Human Services

Public Works

Others




Use of an ERSM in Emergency Planning

Table 2 Proposed Response Operating Systems

27

Operating System

Associated Functions

Emergency Management

Hazard Mitigation

Emergency Assessment

Protection

Victim Care

Evacuee Support

Direction, Control, Coordination
Public Information
Resource Coordination

Incident Containment
Site Mitigation

Hazard Andyss
Monitoring/Sampling
Classification and Notification

Traffic and Access Control/Security

Transportation

Protective Action Recommendation/Decis orvlmplementation
Population Warning

Schools

Specid Populationg/Fecilities

Worker Support

Initid Treatment and Evacuation
Treatment Facilities
Decontamination

Remans

Reception Centers
Shdlters

Services
Non-Government Support
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Non-Contiguons Response

Contiguons Response

Near Componernt
Chemical Accident Site g

Adiacent Componert
Manning Zone Counties :

Far Component

Host Counties

State Agencies

Eegional Fesponse Teams (RET)
=ervice Eesponse Force (SEF)
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Maintain/lmprove/Change
Policy, Standards,
Guidance, Equipment,
Fersonnel, Training

> Formulate Concept

of Operations

3

“ ERSM
= Hazard Analysis
= Capahility Assessment

Response Yisualization
Desired End-State
Sequence of Actions
Organized Fesponse Area

’

Assess Current « ER:Shi

Status / Anticipate |
Future Response

= Data Analysis
= After-Action Review
= Exercise Reparts

ERSH
=War-Gaming
= Resource Loading

Write Plans and

!

Fesponders’
Insight/Feedback
DObserver Data

* Procedures

 ERSM

= Training

= Exprcises

= Hazard Reslpcunse
|

¥
Execute / Exercise

Integrated & Synchronized
Emergency Operations
Plans and Procedures

Plans and Procedures




